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Previous studies at the South Dakota Experiment Station showed that
average hen-day egg production over fifteen 28-day periods was reduced from
70 to 67% when the protein content of the diet was lowered from 16 to 12%.
Furthermore, the combined addition of methionine and lysine depressed produc
tion to 61%. Tryptophan appeared to somewhat alleviate the depression effect
caused by methionine and lysine, whereas isoleucine did not further improve
hen performance.
This year's study was conducted to determine the effects of strain on
response to protein levels and amino acid additions. Twelve 26-week-old
pullets from each of three strains were randomly assigned to each of five
treatments, using corn-soy layer diets containing both 10 and 12% protein.
The formulas for the basal diets are shown in table 1. Cumulative additions
of 0.15% DL-methionine, 0.20% L-lysine, 0.10% DL-tryptophan, 0.20% DL-
isoleucine and 0.20% DL-valine to the 12% protein diet constituted five
treatments as shown in table 2. Five other treatments were obtained as shown
by cumulatively supplementing the basal 10% protein diet with 0.30% L-lysine,
0.18% DL-methionine, 0.16% DL-tryptophan, 0.25% DL-isoleucine and 0.25%
DL-valine. Unsupplemented 10, 12 and 16% protein diets were also fed to the
same strains.
The data obtained from the means of eight 28-day periods showed that egg
production for all three strains was not significantly affected when dietary
protein was lowered from 16 to 12% (table 3). This is in agreement with the
results from the previous study. A trend toward imbalance was noted for the
single addition of methionine. A positive response was obtained from the
addition of all amino acids. From the eighth period the birds on treatments
3 through 6 were fed the unsupplemented 12% protein diet. Table 4 shows that
the birds of strain 1 laid significantly fewer eggs than the other two strains
during the next five periods.
The overall means for thirteen periods showed that mean egg production
for all three strains was significantly reduced (67% to 54%) when dietary
protein was lowered from 16 to 10% (table 5). The three strains responded
differently to amino acid supplementation. For strain 1 the diets with lysine
and methionine added and for strain 2 and 3 the diets with all amino acids
added showed an 11 to 16% increase in production, Inclusion of tryptophan for
strain 1 and isoleucine for the other two strains appeared to cause an imbalance
which was corrected by the valine addition. This was also apparent with the
feed consumption data. Addition of all five amino acids to the 12% protein
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diet allowed for hen-day egg,production at a level numerically higher than
that of the 16% protein diet. The same general trends were observed when the
data on feed consumption and feed efficiency were considered. Interior egg
quality and mortality were not significantly affected by the dietary treatments,
Further investigations are being conducted to determine the effects of
arginine and threonine additions to a 10% protein diet and their interactions
with valine and isoleucine.
Table I. Composition of Diets
16%
Protein content
12% 10%
Com (ground yellow) 71.0 80.5 85.5
Soybean meal (47% protein) 20.0 9.0 4.0
Alfalfa meal (17% protein) 2.0 3.0 3.0
Dicalcium phosphate 1.5 1.5 1.5
Saltl 0.5 0.5 0.5
Limes tone ^ 5.0 5.0 5.0
Vitamin mix 0.5 0.5 0.5
Contained in grams per kg of salt mix: sodium chloride, 920;
zinc, 10.0; iron, 6.0; manganese, 4i0; copper, 0.8; cobalt, 0.15 and
iodine, 0.07.
^Contained per kg of vitamin mix: vitamin A, 1,056,000 USP;
vitamin D3, 275,000 USP; vitiimin E, 4,400 lU; vitamin 3^2* 1*76 mg;
riboflavin, 1.320 mg; d-calcium pantothenic acid, 1.760 mg; niacin,
8,800 mg; choline chloride, 88,000 mg; vitamin K, 220 mg; folic acid,
220 mg and biotin, 220 mg.
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Table 2. Amlno Acid Supplementation of 12 and 10% Protein Diets
Added amino acids as percent of the diet
Di DL- DL- DL-
Treatment me thionine L-lysine tryptophan isoleucine valine
1 (16.0% protein) __
2 (12.0% protein) — — — ' —
3 0.15 — — —
4 0.15 0.20 — —
5 0.15 0.20 0.10 —
6 0.15 0.20 0.10 0.20
7 0.15 0.20 0.10 0.20 0.20
8 (10.0% protein) — — — —
9 0.31 — —
10 0.31 0.18 —
11 0.31 0.18 0.16
12 0.31 0.18 0,16 0.25
13 0.31 0.18 0.16 0.25 0.25
Table 3. Effects of Strain on Response to 12% Protein
and Amino Acids
Hen-day egg production
Treatment
no. Strain 1 Strain 2 Strain 3
Means of
3 strains
- (%) (%) (%) (%)
1 73.6 65.7 80.4 73.2®
2 67.4 70.2 77.2 71.5^
3 66.3 68.3 74.2 69.5^
4 66.3 77.2 72.1 71.8^
5 74.3 73.9 74.3 74.1®
6 64.7 76.1 77.1 72.6®
7 76.7 68.3 83.8 76.2®
fC
Data followed by like superscripts do not differ at the P<0.05
level of significance.
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Table 4. Strain Differences on Response to 12% Protein Diet
Hen-day egg production
period no. Strain 1 Strain 2 Strain 3
(%) (%) (%)
9 60.5 76.6 73.7
10 50.6 68.1 62.7
11 49.3 64.9 58.2
12 48.4 59.4 57.5
13 53.3 61.0 53.4
Means of 5 periods* 52.4^ 66.0^ 61.1®
Data followed by unlike superscripts differ at the P<0.01
level of significance.
Table 5. Effects of Strain on Response to 10 and 12% Protein
and Amino Acids
Hen-day egg production
Means of thirteen periods
Treatment
no. Strain 1 Strain 2 Strain 3
(%) (%) (%)
1 66.3 75.4 60.5
2 61.4 69.8 65.3
8 51.2 56.2 55.1
9 52.8 58.4 64.4
10 62.2 60.4 60.8
11 49.9 57.8 67.1
12 49.4 52.4 55.4
13 62.9 72.8 70.1
7 71.5 80.1 65.3
Means of
3 strains
(%)
67.4
65.5
54.2
58.5
cd*
bed
ab
abc-
bl.l^bc
58.3abc
52.4a
68.6^=^
72.3'i
Data followed by unlike superscripts differ at the P<0.01 level
of significance.
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